The frequency response of an ionization chamber was measured by utilizing the uncorrelated reactor noise, varying the voltages as parameters.
INTRODUCTION
Ionization chambers are commonly used for detection in operating nuclear reactors, or in measuring neutron flux densities. When these detectors are used under rapid change of neutron flux or when measuring reactor noise in order to analyze the reactor parameters, it becomes necessary to know the detector response time or transfer function. Such knowledge is also needed in designing and analyzing the reactor safety system.
The output current of the ionization chamber is the result of displacement between the electrodes of positive ions and electrons produced by ionization due to the neutron flux. Then, it can be presumed without further proof that the response of the chamber will be determined by the transit time of the positive ions and electrons. The mobility of positive ions are small compared to electrons, and moreover, when the chamber is operated under saturated condition, the production rate of negative ions by attachment of electrons to the molecule is negligible.
Thus the frequency response is mainly determined by the motion of the positive ions.
Subramaniam and Vedam(1) have obtained the transfer function of the ionization chamber by beam modulation.
The author has developed a much simpler method that utilizes uncorrelated reactor noise(2)**.
II . THE PRINCIPLES OF THE METHOD
It is well known that the transfer function Y(jo) of a system which has an input power spectral density G1(o) and output power spectral density G2(o) is expressed by (1) which permits obtaining Y(jo) when GI(o) and G2(o) are known. Now consider the system which has the block diagram shown in Fig.1 
Here, v is the drift velocity of ions between the electrodes, and is equal to mE,m the mobility, and E the strength of the electric field between the electrodes, which is uniform if the applied voltage V is constant.
Replacing s by jo in Eq.(4), the power spectral density component is related to e, it will be difficult to measure the detector transfer function when e is large, because the reactor transfer function then masks the detector transfer function. Thus, when measuring the detector transfer function, care must be taken to have a large uncorrelated reactor noise component relative to the correlated component by setting the detector in a position remote from the core so as to reduce the value of e.
III . INSTRUMENTATION
The instrumentation for measuring the detector transfer function is shown in Fig.3 . The high voltage to the neutron sensitive Fig.3 Block Fig.4 , which shows that the frequency characteristics of the instrumentation is flat from 100 cycles to 10,000 cycles within +-0.5 db. Figure 5 shows the squaring characteristics of the vacuum-thermocouple, which are satisfactory for computation of the power-spectraldensity. The Keithley model-415 also has a flat response from d.c. to 3,000 cycles in the 10-6 A range when used with a 15 m coaxial cable RG-149/U. Thus it can be concluded that |Y3(jo)|2 has a constant value in the frequency range to be measured.
IV . RESULTS
Following the prescribed principles and Fig.7 . The Keithley mm-ammeter was used at 1x10-6A range, and it was made sure that the given detector had good saturation characteristics and linearity. 
V. CONCLUSIONS
Plots of the half power frequency of the power spectral density curve of the detector (Fig.8) would appear to indicate that, with an applied voltage to the detector of 500~600 V, the increase of frequency break point tends to saturate at about 1,500 cycles. Also, the transfer function of the given detector is represented by a simple first order time lag. The calculated result based on the relation of Eq.(5) for the given detector is shown in Fig.9 , where the mobility is 1.59 cm/v.sec and applied voltage V is 500, 700 and 1,000 V. For Thus, it was assumed that the distance a in Eq.(5) was 0.6 cm. Comparing the results with the measured curves, they show a tendency very similar to each other, which evidences the correctness of representing the transfer function by the simple parallel-plate model.
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